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(54) PULSIMETER . 

(57)Abstract 

PROBLEM TO BE SOLVED: To accurately calculate pulse rate by accurately 
recognizing pulsation waveforms when the body is moving. 

SOLUTION: A pulsimeter includes: light emission elements emitting light rays of different 
wavelengths and adapted for producing pulsation plus body movement signals; a light 
receiving element outputting current signals on receiving the light rays of different 
wavelengths emitted by the light emission element for the body movement signals and 
reflected from or transmitted through the surface of a subject's a body; a current-to- 
voltage converting circuit for converting the current signals into voltage signals; an AD 
converter 10 for digitizing the voltage signals; and a microcomputer 20 controlling the 
timing of emission from the two light emission elements and causing AD conversion by 
the AD converter to coincide with the timing of emission from the two light emission 
elements and the timing of external light which is not emitted. The microcomputer has 
built therein a digital filter 21 for eliminating noise components in the high frequency 
range and noise components in the low frequency range, respectively, from the digital 
signals AD1, AD2, ADO derived from conversion by the AD converter. 









i "■ .. r\ 




•i , 










■" . V 


- z> S 






I 






r 



i.l 




X I.. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the examiner's 

decision of rejection or application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of rejection] 

[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent Office 



THIS PAGE BLANK (usptoj 



|/3- O il H-TA(i-) 



(19)B*B#§fjt O P) (12)^ HWp^'i^^ 



(a) (io#wms^i 

ffl:2ft0i; -.1 1 27Z8 

. I (P..2.0 0 1 - 1 1 2 7 2 8 A) 

(43) a - ^mW*mm (2001. 4. 24) 



(50 Int. CI. 

A61B 5/0245 ; 
' 5/04 ' 
. 5/145 •■ 



• . :.; .'a •■ 



F I " -; - 

A6lfi 5/04 ' 

* 5/02^ 

v • 5/14 



" : 320 : : Z : 4C027 : 
v ; '320 • P . 4G038 " ; 
: v "310- ' ! ,; • 



(21)tBSS¥ • Wg¥ll-3286i2 ■ 


(ti) v tfl^; "5970*07927 S : J 










(22) tB® b ■ ; ; : ; u r ¥/£i i ¥i 0 J? 1 5 B ( i-999: 16 ; 15) 




i*355S*-l # " 




(72)^bj# km •" ?^T !fl5 ? 








.%3"55^M ; 1-^ 










F (##) " v 4C017 : "XAi0 ~AklT7teti 


IAC28 BC07 




'*'''■■• • ' " " : - •' f k'ii'- "''*'' tii; - ! '■ 






4C027 BB03 CC0l' W6 : r FF02 GG16 




GG18 : 1; 






' ' 4C038 : VB13^VB3i; Vc01 




(64> ' i&toc&sm 'wan' • 







5 



8 

~q 



(57) "[^^ :<iKE*)' 

Ms i o t. '20 ©^jts^o^j' <i $>>/%mwv 

D 1 ; AD 2 ; ADOM, ^^^©^Wji^i 



\ 



la 

9 



21 



.> 




V 


fit 

a 










a; . 


O , 



c 



< K B . 



« H) ffl 



* 0- « 



r 



6,0 6 .^^^MMpM^M^^. $#f&tm?am 

T£ 6 0 .jD^m^iOjS*©*^*^©^* .... 



( 2 ) #W2 001-112728 

r '-f )£fj£»* * ffi * T * 5 ; £ &« 

A, £©JfSltt5Stt*?5 3 ££3fc*?5 5 itt. A# 

^-«H*^b's^icn-iifrt>bu<ttsuK»ie]r* 
"j; o tcBSSsn*. ss i yt&ytm? 5 a was 1 ^suibi 
.. K5 4£»tt3nv c:©*i3teibiHiBttaj!rr*v-i' 

[0 0 0 4] 2«S7t*^5 5*>.6A**nS 

3ttateK»fcbfc*»«*t>L<tt«^,{|^ OUT, « 
10 ««#©*£K:©*1Ba*T*. ) fci»e©«ffi3:T*1H 
-r«4W@IS5 6 £, Jg*B(Hl!S5 6Ti«ia*ifc*te«* 
i^ffiSiPBS 5 4 Offiift^-f 5 
>^fc«k0Bl^S3t^.S SQf&at&KMlsX** 
Zf)\>*-)V t*+$V^ZtJl<$izztifr ®8S 5 6 i, ; t>/ 

•5. ). S(^*-rS^ 1JI6HP F pift 5 8 t. ISlftHP 

f hss 5 8 Tffi«*t*aaaaa-*«»3&snfcK! 1 
20 ■ it&mtt&i h^oo ) *^*-r^^i^LPFiEij^5 

9£, SSl}tLPF[pJS&5 gTi^A^Sn-ST^-pyo 
7>*^-f 5 >4f EB .6 2 ^fWP-T-S CPU61 WSE^n 



.4] '3t#-^^ 



1, 2, 3 S^*Wft©SMt LTfflV^g 

e. . . 

[oooi] : 

T « -fe > 5> * ^TJftRtf ^©«*§- «fc 0 MMt-s»0#. 
[0 0 0 2] 

[0003] 5 ftggtfrttttfi l ic^-r<t ? \z, 
msi&z (Dmm&^p z$»M46»f*m&M 5 2 1 

-T*^ 1 yt^^ S 3 : A#cD-gEH££l*-rsft 




30 



mm 40 



2B& 35 1 3* HP: FMte&ttV $r*@® 

^5. ) mi3tLPFlElg&5 9TACffliSnbfc 

[ 0 0,0 .6 ] ©«fc ? ^feMttf); 5 p OjMSlb 

fptco^T. s 1 2 fc^-r^-r 5 ksr^^-c 

t. C PU 6 1 5 >^(UgS 6 2 Kick 0.#&n*^ 

-f 5 >^»CJ:oTB 1 ttfgftffiKilSK 5 4 fcfMfPUT, 
&lft&?tm?5 ' 3 JB-1.3t«31MH t 5.-3 

CttC<kO nB.t?illia«fl|.**ff tr^fll^SSBt* 
f 55 IcSTt^nS. S^rf 5 5«C©M*$nfc^ 

^» 5 ,6 ic «k o mi n> ^-r s> ^ieik 621; 
5 7 ic i d -9- > K $ tis . , ... 

[0 0 0 7] ^l7tHPFI5|SS5 8<C^^nfc^l^ 

©«be«^«. je 1 }tH p f mss 5 8 T-mmmm^zm. 

50 jS#*t|»3caftfc56l3fc©«ffi«*ra. 



( 3 ) 



2001-1127 28 



si 5 9't» ixizm§it<niz&mmm&fcfti!flffi&-2H 

fcAD^&ig 6 0C JtoTV Sg 1 ftL P F 0SS 5 9 ^ <=, 

A * $ n*> «je«^ fc x V * ;i/<t^t $ h -5 . 

C 0 0 0 9 ] « ^tiyc^^^JUff^tJ, C P U 6 1 »Cfc 

n, e 3 \zk aft ®s§ 6 4 -tj: 

[0 0.1 6] "■■ •'••>' ••: "<i • . '■' 

TV»*'»£lCtt*T'3feHP FESS 5 8 &tfv fg 1 #L P 
F@!S 5 9-T»-Stl*'*jBEffl^tt; /WfiifcjRl^** A'< • 

1 ft H P F mm 5 8 23tZJT, HI 1 3t L P FESS 5 9 

Sg 13tHP FiaIB&'5-8 RrX. " : 3S 1 JtlirP FEIBS 5 9 T*& 20 

i 0 0' 1 1 ] *fc; : iittfll ^ ^ tlTVi^S»^©H)Rli-fe' 
>*-tt^ : *#J: : '6»6h*'IIIUfc«4^3^a'^'o» . 

•a &s&% : t atiftgafc cpu 

[0 0 1 2] /*»9ittV COi^tt«*'«0'J^tt«p»st-' 30 
*fc©kfc$nfc%>©T, aifr+^ttffir^©^^* 

[00 13] • 

mm &tom<D$i&t>m\,>&%:mTii. wm mm 

f8^t-*-20«_hCD|6Jt^ (ETF, 2?<D**<D#te" 

a-r-sv ) tv s^*s^«&so^ss^*tv4n 40 

JEWESS** e-tii^^ns^Eft^Sr^^^Hfc-r?. A 

J.OAD^^|g»C«kSAD^> 2 O<D56^^0B^ ; 
A/dMttatf-T&oT, . V-f b Da > tf 3.— $ — ICUAD 



v>»3fc^ti b^stifc#wi* -(eiT.-'-rflcftflt' 

#J <tVi-5. ) ©2o©?t#T. 2-3©-fe>-tf--^Jtrm 
[ 0 0 1 4 j i*^^ic^'tiT©xi>^;P7 ^ 

-\ty&i&tiN&C&* P I RS#U<fte I ess 

-sign, : {iffl^s: 'MteMM^^itXA D : fe^«S: 
v>r ?d a > If i -> -TMft^^©' ^, fcft ©ms© 

tools] ^©ipi:; •• ADj^mmtUmkmmon 

s , imwi'+{#wi'm4 twmm^yi>y)m\zm^itm. 
mm*?'* z. k> ffim4&&s&&£ tw^x 
©t. »wi^itfi^mmx.hmmWi^mmizii^. 

[0 6 16] : : - ■ ■ ; '. • ,:• 

[*»^"©'*JK©-»tt"] «T» *«^©liiRfeif'©^jfi©' 

tHsfei 1 •■kssTiij'tf A^©^gEH^ «sjAiffi'; m-- ■' 

•9—^ 2' ^ 5 ©ft #*tX2> $ n^SCMp-T ^5 SJj£gjl5 3 t : 

2 tt^#©Mif *iiiW'fc»fc-* : ! 

(&t. stt©«-&»coviTiaai i rV. ) s^-sks© 
3t'*«"ji6 u 'jb rxxytm? s&&tfi&2 %kkm¥6 



>: 



1 



.5 

■eti««sn. C-©SBi3WB»lHlK5.*J:^je2 3ttK» 
HSS 6 ■tt«JET*T-f .2* a =i >.tf a— ^— 2 0 ICF*ili5$ 
n/t^-f 5 >^*[e]gg2 7 C<k9f£5ft-5*'f 5 >^Jc«t 

[0 0 17] .»3t»3ttS3fe*^4j6»6A*an*3t» 

&!sll&7<i:, S7t^?4difl;jIffi-^T-tH^^n^«-&tC 10 
««SE<£EX%IbI% TOftto 0 icWEEJtffJg&Sjflrr. 

s?^JMb-r«AD»Mii.o f?&ffry*n>*—'c 
hzmmmm? 4)1* --2 1. 2 7*5 

£tf C PU 2 4*trtj^$n^ ijwjbBB8. : M27tiK 

KjieiK 9 *3«ti^A .'paetfts 1 0 zmnir £ V-f a a > 

tfa-^-2.0t, -Vrf 4?Da>t!a.— 2 0©CP 
U 2 4 <=> '©«*5 s -*'-~* 2 5 £ C P 

U2 4<h^gBi©a«£fT3a«gB2 6 i£<f*TTl/V 20 

3. .'. . '■ 

[0 018] -v-f ^ari>t;3.— 2 otcrt^^ttfc 

#^ajSS7-f.;p^— 2 i <Dn$LW&&\$m 2 ic^-r.«t 

#J*«ffitffiS5c3 0 »/#©*& tCte 0 . 5HzT?$!P, 
'WfiR-Z 4 0 4-H z T&S.v CI ©#M 
&*g£#-T 0 '. 2 5 ~ 12 . 5 H z toimtS&kmj* )V 
9— ©IgfHC&tsT^-S. Lfed^oT. (a) tC 

Sti^C. W.mi&ft (DC) M^5 0Hztfett6 

oHz©ffiffisas/--rx (AAy^fX) ^iiLfctf 30 

£03© (b)'iz^rJ:9'icHdc-C*«.-C«)&2:^ 

AD^&sgi od^m*$n^xv'^jKi^e.i« 

[0 0 19] T-if i7Dn>e3.— 2 0Kl|*3& 

Stlfc^-r S^Ie]^ 7BCPU2 4#"&©f&JPK:g 
^l)tfg5t^5*5ck^2^Jt^6C0^3t 
5 > 2f£Sil 1 TtlEftlHlgS 8 * J:lX» 2 JtffiSjESI 9 
S^lTMIStS. Se>tC, CPU2 4ttr©l^ 
-f =>^tC;ttfS£-t±TAD^&ggl 0K«fcSAD^&£ 40 
WtStSC, £5J?l&M«©&WJEi£#43£mg;Jiifc® 

*.*4tar^*tcii)i«!)«^+^«im^ADF i 

^AD F 2 ©Mfb^SrfTV^Wffi^^S'JMC-r^S'h 
#+#»jft*tADF 1 iftfHf^ADF 2©*££©ifc 

.*iwr*. ey*.tfS4© (a) \z7K-tm$hm*}+#®i 

ffAD Fit (b) lC*1-#Slffi^ApF2te&J&© 
^^^^S^S, £nte2 0©&fi#Mft££:i*l::£#: 



2001-112728 

6 

fitCMT-5SS*W«C-&7t*T'^«.. 1215© (a) \Zm 

T«t^fc, c:ofc«>t:J|i*fi»clllRftfi#+#»ffi#ADF 

1 *$#»«§AP F 2 ©!£#£3l-afcjWrttBI 5.© 
(b) .te*-rJ:3fc#*©:fc*S#»fc&fcac, 

[0 0 2 0] LjS>Lfc#e.> H^^r^^fc^JC, «A.tf 
ft:iMADF2 4. 0 4© ( c ) (C*"T £ P C, 

(b) £D/iv£<&*. d©J;p{c«S«©2ftfadi«/jN 

c ft -a £ 5 ic& 5 & £ «^ * 2 -a-T vnt a 2 mm* 

c ©«t 6 2 mnfeSrffl v»-c;is**?»^fc& r> ft t c 

os ■*©ai#s3fcjfit : * t c: 3 &a^ft£iMft*s 2 2 
t-f *. m^itmmmm-^mt^t^mnm 2 2 Tff ? 

Z.t ICJt D vj 2-? ©m^©Sft 5^®^$i!iit5, 
-.MaftW^tiftftit^AD.* l. : t#i«fAD F 

2 ©x-7^;vm#©M (ffi*i> AD^^^tg,. m&ft 

^^*UTt> : 3^*a^a»a«*»2 2 ©m 
ij&wmm&my.<(. )\*— 2 3 i^utwm*«*©*£ 

^i&sisii 2 2 © m.^Mm* s 5 ©. ; ( b) jc* u . mfc 
itmmmn^i 2 <D^i]^m^Mm^dy:-< 2 . 

3$ILfc»SP6.t'it. jg^'(bii!SSS§2 2© 

aj -h \mm bad © m^itmm; mfcft>£M& 

- ©«t 5 .fc^(ys««JW 2 2 Tfg^ o 
ttu : gj&ft&&®Mmm y* - 2 3 *ar c t »c«t 

[0 0 2 1] d©«t5^UT. ^^©I'A^SRft^ 

fttf terns nfcftfsa 7 ic^-r. ■ccdjc-s 

— ^—2 0 ICJ: D^feS 1 0U£^T. 
[0 0 2 2] ^ajSS7-<;^-2 3©ffi*£0BRf!j 

*»ojp>A*±i^br— ^***,_ra*K^oiii»»». 

«fc D iJ^ " h Ai5 J; If tf — ^ WMlft© M-y t <Offl 

HTmm^i6?>. - ^©£-5 \ZVT$ttbtcTmm£. 0. 
MbnRI^3 0ft/»tt«a»IWBTtt-2 0O0msT$ 
0*n£Jl±©'l)iaftMIII^J:^«WiMI«3ft t 2 2 Oft/^« 

flRSbp B if^«2 7 3ms-c^D^niy > T©atibraRi«a)Rfti 

r^lBtbTSffliir"f, 2 0 0 0ms*5 2 7 3ms©$g 

mm<Dty,h!f?2± m&&) ««2 7 3ms*e 1 

4 9 9ms, 5 0 0ms)i^9 9 9msi5WlO00 
ms^e.2 0 0 0ms©R#raHPBTt7hi/7ASr8jfi 
»©JfKf!lFBlR|«i:i9 08©«t'5IC^-r ; 5. H8'0«kiK 



( 5 ) 



2001-112728 



vnmmmmzTmm'l o ' nkiatmwi&zmC-cft 
. (i) \z£K>¥-t$mW)mm t ta) zwrnrz. • 

T (a) =£Tmm (i) / (i) : ;! ■'■'■"it 'll)''-' 

wgiuti (ar : &r)Cftmamm& <pr) test : : 

(2) iO^&n-S. 

P R = 6 0 x t 0 0 0/ T ( a ) ' — ^- — 5£ (2) 

[0023] c © <t -5 »c«^ $ tifzmm m 1 ©siutiMe 

\z-mx\ '0 9 k'>if*F*- h&iiztm i o ics 
»»* W ^ ta i > t; ji-^ — c rtss s nx v> & t o * 

3 «t ; '.'" c P U : 2 4 I4^ 5 >^P8S 2 i 7 »C j; t) ; ^f.nS 

^<s>^t:j;oT« i ytmm®f& 8 "4M«Cxm i # 
tfc«t o^isHs^^4ic^3fesh.i : c*^? 

7 1 0 1 , 1 0 2 , 1 0 3,1 0 4 ) '."■ Jft¥ 4 tit, 
- nfclg X #©3£K K*tt6: D * ttJ * 

&4m>w£m* (jetf, rig 1 3tsf s^jhi*j t & 
i *®w.mmM7 j)bir- 2 i' : teffljaW4'^^£'«fc"«j: ; 

(xf^yi : i l) . : 

[0 0 2 5] CPU 2 4«^-f 5>^IhIK2 7 

*1M'*PLT, ffS 2 ttfg^StTP 6 £K»i£-fr<5. "*jjf2"3&B 

6 a> s*'3tf*n'3t* 2 mt$w&m h©*m*3 j; 
^ifi*aMTfiWr* c t \z «fc d gj&te tig^s^- 4 ic 

gftStl*. (7X7^1 0 5, 1 0 6, 1 0 7, 1 0 

8) . 4 «; z.<Dtemtsftrz&2ft<D3kmz*s 
ass 7 t«fc 0 «jEm#«c^$n^. c p u 2 4 &m 2 

^fgftifi^ 6 **5fi^L.TV»a'|IBK:, AD£&Sg 1 0 ICJ; 
ff?Mft tv>5. ) AD2fc&tfcSti\ ilfiDSl ■ 

a^s^nt* ad 2 s#«aias!7 ^;^^2 1 ta ' 

aS-tt*.. C*l»C Jt 0 Sfl 2 ftx v^Ha-St AD 2 

(C^-f-S £ 3. U^y y 1 1 1 ) . \ - 

[0 0 2 6]. KiC, CPU 2 4«^-f5>^@SS2 7 IC 

ct ? # 6 n * ^ < s : > if \z «t o xsgi k& «t ocsb 2 jto ;. 



10 



30 



40 



9,11 p : )- J /.^§3t^4ti^^O^ 
7 li «t 0 tgm^-^ 1-'^ S n'-S'Y 1 ' C : P 0 2 ; 4 ttJB2 3t» 

ytm? 6 <D&jmi. i^2^#^p*«^«k: , a 

^i^*1fffi#id»*^* ± : iVTrft;*; yVi l 

[0 0 2 7] k^kffi«o^^^J;tX{£^»ffi^c5 
H»J«^*<||^^nfc|| l )t7^#^AD C 1 , ^ 
. . 2 ^^^JWrf^/fe'-C '^&^^&^)f^AD' 
C O tt^-n-^tXC P U 2 4 lCT#»b^©^«^^® 0 

;Um#A D C 1. ^ 2-;ft^ v^'JWm^A D C 2 O 2 OOD 

2 2-«ii jMott«4j^#«. cimri o 
ii 5tx5?>;i/#% : AD c wpizW&nT^zmwKD 

MfAD c o)z^femwip(&&2 '$itfyiw&ti&n 
&nv>n<D. m 1 ?t& a J9 jh#a : d c^i^jtt^ 2 ^ 

■S f^fyyi l 2, 113)'; 

f 0 0" 2 8 ] jstc, m i ye?i> zriWAb c i, ! ^2 

Ir^^;H^AD C 2 -&J:C0Mfe7*€>#;iHi«AD C Y 
jAtsNK MK©m^^^C : t£^tc ; i%^a6g|Mv AD 

tea, j&sicjfcDT, #^®jg^7w;u^-2 3 

(^f y y i i-4)?v : - • • '■ •• 
[ 6 0 2 9] :s^jft^o^w^*it^«»««© 

^^^^^^n^M^®^^^ F C OliCPU 2 

. WflTmm*imff$tl-5 Ur>yi 15. 116) . 
[6 0^3 0] i|^©|IBWTmm*t»»$n* t , -S 8 fc' 
7FTt2§? 8 ffiSfC, TmmAt 2 7 3 m s S 4 9 9 m 
s , ;/5;0 0ms*59 9 9ms i3«t XS 1 0 0 0ms £ 
:f 2.0; o|)m%)i:n*l;Tmm^A'5^©t^ h^5A 

'"" oi^n^jftt. c:©tx h^7AT-i#«s^ii5^ra 

tlWTmmSrffl^TBilttScSriSST-S Uf-^11 
7). 

50 [0 0 3 1] *HJfi©-J#Sg.Ci5^T«x->*^;U 



( 6 ) 

9' 

otitis €»f v iSJf^^cD^#^^|^*-r?) u-rt 

v>. tit. *nm<Q-Bmiz&^T\zAD&i&mte-?-( 
, y-f ^ p 3 > to.-^ r-fcrti»*tixv>* -t> oy fcffi 

«6ii§f7-fi^ ; -OT.l/:fciiiS.. c*ifc:lR&-$\ Hits 
[ 0 0 3 2 ] ejw, ;.^fH||©r- ^®»c*5WT^-f ;-3 ..>"• 

[0 0 3 31 mmim®i%&z?zm?zm&\zmmi&%i 

[00.3.4] 

\Z «knH,, 2 OCDM^SMS-CCDW^^ AD^^agTA 
\Zf*Mt£Mt7 : &*)V7 4 )y&- \Z2i-o TitSJf &fiS«£> 



2001-112728 
10 

T, #©|fcj&**s S & 5 J <k K J: D v 

t- i? j; -5 it#ja^.icj:'i miafe n.*i t & : < as 
m 1 ] *»«©«afi».©^;8fi©— #»**-r7*n v & 

B. ... , ; ■ 

m 2 ] b 1 tcw-TKia w-tcffiffl a n*#«aiia'st7 w 
: ['b 3]. m i.\z&?:imft\zmm2tiz$®m^7 4 

)V9r~ \z J: * 0X . (a) tt#*a»ffl.7 * 
;^-»CA^r?).A*^^^ v (b) .>jOaitt<Dtt9. .. 

JS3. :, • • •.. •.. 

(9 4] ja l.t^TW.ttil^^m.' '• 

( a) «M»+^»-fe>it-©0 3;^^.'n*.#«aji 
17 ^ ;^-ia«©x^^ Aff wi. ; (b) \tw 
m-t. ©b 3 \zm :sit« .^wfflj^^.JV^-Hia. 

. las]. 11 titnattT, jaMfeU'iciRsn* 

( b) ©^^>*-^^^m^^'s#^s«i.Si* 
-r*^H^ "< b ) . tmmM^mmiv^?)i<m^®: 
mm, ( c ) 

r^mica..-. (d) ttjg«^3i»w»!sa-5*2;*;WB^ 



[R 6J :■ L.l&^JRffithC, 0 5 l^$tlS (b) <D 

[0 8] II \z&TWmWr<Dm&lkmn<oitibv> kx h 
[B.;9 3:-B 1 \Znk?:ttm&rV** i> aq > tfa-^lc«k 
[B 1.0] B.lJc*"Tlli*aW-07a-r^—.bB 

[B 1 1 ] m&vmmt'DnMo-M^ifrfy'u ? 2 

B. 

[B 123 &&<Dm&it<DW]ft*'( 5 hB. 



[12] 



[03] 



[0 6] 




aw 



0. 2SHi 12. SRl B«» 




as 



en 7 -a: A eiB 



( 7 ) 



0 0 1-112 7 2 8 



.[HI] 



4 



' [0 7] ; 



[{3 1 J 




[04] 



[■:&]. 



( a 




[0 8] 



*® (*»-fe>1f— ADC2 ■« 



£6 



273m k 499ms 999 2000 




[012] 



> 
> 



O 

o 

-q 



ADS* 



( 8 ) 



2 0 0 1-112 7 2 8 



[HI 0] 



# 1 3t*3t»T 



ADl 



102 



108 



104 



105 S #2*#&3fcfl!te 



I 



106 ' JMttADgfcH 



107 S 



T 



108 -V SS2ft|&tt*tT 



AD2 



109 



110 



*3fcAD3tfm7 



ADO 



API, AD2, ADOtt^ffl<gaa7.f;^-Kit t | 



«-ADPl. ADF2-V ADFO 
^ 112 



113 



114 



I gar tt Ire o « g a * g> ife^ 



FcocDie^ra 



a-co Rotr-^r. tr—^^foftai 



fcT-?-^-? ^BHlft- Tmm 
117 



r" 



> 

1 

8 

-q 



[HI U 



11 1] 



5 0 




5 2 



*5 6 



.5 7 



r 



5 8 



r 



5 9 



« ft IS 








H P F 




LPF 
























Eft 




* KB 




*- 














e ' . 















» l A 
* ft B 



5 4 



■ 6 0 



ADS 

9mm 



6 5 



CPU 



«-3- 



6 2 



7Z 



6 1 



6-4- 



